Effects of a pediatric physeal slide-traction plate on fracture healing: an experimental study in a goat model.
It has been an intractable issue for the orthopaedic surgeons to treat pediatric epiphyseal injury and surrounding bone fracture using Kirschner wires and screws, etc. Earlier research has indicated that pediatric physeal slide-traction plate (PPSP) can fix bone fracture without restricting growth. However, it is not clear whether this material can be clinically used to treat pediatric epiphyseal injury and surrounding bone fracture. The PPSP and standard plate (SP) were designed to configure to the femoral condyle. Twelve premature female goats were enrolled in this study. Fracture models were successfully established on goats, on which the right femurs were fixed with SP, and the left femurs were fixed with PPSP. Radiographic analysis and biomechanical tests were done at 4 and 8 weeks after surgery. The callus gray density increased with time going on in each group, at the same postoperational time point, the PPSP group was higher than that of the SP group. The difference between PPSP group and SP group was statistically significant at the same stage (P<0.01). The biomechanical tests showed that the PPSP group was stronger than the SP group in anticompression, antibending, and antitorsion at the same stage (P<0.05). In addition, it was shown through the radiographic analysis that PPSP extended accordingly as the epiphyseal plate grows, and the epiphyseal morphology was considered normal all the time. However, epiphyseal premature closure and angular deformity were observed in the samples of the SP group. PPSP contributed greatly to healing of bone fracture with increased callus density and callus strength in the early stage, and did not restrict the growth of the epiphyseal plate. It may be clinically applied in the treatment of pediatric epiphyseal injury and surrounding bone fracture in the future. Therapeutic level II.